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ABSTRACT

The effect of soft nip calendering variables including pressure, temperature, nip residence time
and moisture on newsprint properties was investigated. The change of bulk, opacity, smoothness, and
gloss were determined.

It was found that the influence of calendering pressure and temperature are more significant compare
the influence of sheet moisture content and nip residence time on newsprint properties.

Calendering conditions of 160°C of temperature, 78kg/cm of line load and 4ms of nip residence time
were considered to be optimum conditions to obtain reasonable gloss and smoothness while mini-
mizing the loss of bulk and opacity for newsprint.
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Table 1. Physical properties of uncalendered newsprints
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Basis Weight Thickness Gloss PPS Tensile Strengt ~ Tear Strength Opacity
(g/m*) (¢m ) (%) (pm )h (kN/m ) &) (%)
46 95 5.10 3.57 2.14 70 86.15
5 113 4.60 3.80 2.86 86 88.30
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Table 2. Specifications of the soft nip calenders used in this study

Maximum speed (m/min)

64

Maximum pressure (kg/cm?)

301.56 (oil pressure of piston )

Maximum Temperature (C) 200

Diameter (mm) 180

Heating roll Width (mm) 255
Material Chrome plated stainless steel

Diameter (mm) 220

Width (mm) 250

11
Soft ro Material Epoxy

Hardness ( Shore D) 90

Diameter (mm) 180

Loading roll Width (mm) 255
Material Chrome plated stainless steel

Table 3. Properties of soft roll cover material

Hardness TS ™ Elongation FS FM HDT Moisture
(Shore D) (Mpa) (GPa) (%) (MPa) (GPa) ) (%)
90 115 3.55 10.7 166 3.38 130 0.29
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Table 4. Optimum metal roll temperature for substrata thermal molding of newsprint

Basis Wight Moisture Content Nip Residence Time Optimum Metal Roll
(g/m) (%) (ms) Temperature(C)
4 89.93
9 7 84.25
16 10 79.90
57.98
12 7 55.19
10 53.91
4 94.54
9 7 87.57
10 84.51
54
12 4 60.39
7 56.75
10 55.14
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Fig. 1. Optimum condition for substrata thermal
molding of newsprint.
(a) when newsprint with basis weight of
46 g/m’ is calendered at 23C.
(b) when newsprint with basis weight of
54 g/m is calendered at 23C.
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Fig. 2. Effect of line load on bulk of newsprint.
(a) Basis weight 46 g/m?, Nip residence time 7 ms, (b) Basis weight 54 g/m’, Nip residence time 7 ms
M : Moisture content(%), T : Heated roll surface temperature (C)
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Fig. 3. Effect of temperature on bulk of newsprint.
(a) Moisture content 9%, Basis weight 46 g/m?, (b) Moisture content 9%, Basis weight 54g/m’
P : Line load (kg/cm), N : Nip residence time (ms)
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Fig. 4. Effect of nip residence time on bulk of newsprint.
(a) Line load 146 kg/cm, Basis weight 46 g/m’, (b) Line load 146 kg/cm, Basis weight 54g/m’
M : Moisture content (%), T : Heated roll surface temperature (C)
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Fig. 5. Effect of line load on opacity of newsprint.
(a) Moisture content 12%, Basis weight 46 g/m?, (b) Moisture content 12%, Basis weight 54g/m?
T : Heated roll surface temperature (‘C), N : Nip residence time (ms)
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Fig. 6. Effect of temperature on opacity of newsprint.
(a) Moisture content 12%, Basis weight 46g/m?, (b) Moisture content 12%, Basis weight 54g/m?
P : Line load (kg/cm), N : Nip residence time (ms)
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Fig. 8. Effect of nip residence time & moisture content on PPS of newsprint.
(a) Basis weight 46g/m’, Temperature 80C, (b) Basis weight 54g/m?, Temperature 80°C
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Fig. 9. Effect of pressure on gloss of newsprint.
(a) Basis weight 46g/m’, Nip residence time 4 ms, (b) Basis weight 54g/m?, Nip residence time 7ms
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Fig. 10. Effect of temperature on gloss of newsprint.
(a) Basis weight 46g/m?, Moisture content 9%, (b) Basis weight 54g/m?, Moisture content 9%
P: Line load (kg/cm), N : Nip residence time (ms)
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Fig. 11. Effect of nip resident time and moisture content on gloss of newsprint.
(a) Basis weight 46g/m?, Temperature 160C, (b) Basis weight 54g/m’, Temperature 120°C
P: Line load (kg/cm), M : Moisture content (%)
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